Singlet oxygen production from the peroxidase-catalyzed oxidation of indole-3-acetic acid.
The aerobic oxidation of indole-3-acetic acid catalyzed by horseradish peroxidase produces 1268 nm emission characteristic of singlet oxygen. Lactoperoxidase also oxidizes indole-3-acetic acid to produce singlet oxygen, but in contrast to horseradish peroxidase, this enzyme system requires hydrogen peroxide. In both of these systems, the intensity of the 1268 nm emission is small due to quenching of the singlet oxygen by indole-3-acetic acid and by reaction products derived from indole-3-acetic acid. The biomolecular reaction of peroxyl radicals via a Russell mechanism is a plausible mechanism for the singlet oxygen generation in these systems. Under typical conditions of p2H 4.0, 1 microM horseradish peroxidase, 1 mM indole-3-acetic acid, and 240 microM oxygen, the singlet oxygen yield was 15 +/- 1 microM or 13% of the amount predicted by the Russell mechanism.